Aims. The ROSAT ALL Sky Survey Bright Source Catalogue (RASS-BSC) has been correlated with the Catalogue of Principal Galaxies (PGC) to identify new extragalactic counterparts. 550 reliable optical counterparts have been detected. However there existed no optical spectra for about 200 Active Galactic Nuclei (AGN) candidates before the ROSAT ALL Sky Survey (RASS) was been completed. Methods. We took optical spectra of 176 X-ray candidates and companions at ESO, Calar Alto observatory and McDonald observatory. When necessary we used a line profile decomposition to measure line fluxes, widths and centers to classify their type of activity. Results. We discuss the redshift-, linewidth-, as well as optical and X-ray luminosity distribution of our ROSAT selected sample. 139 galaxies of our 166 X-ray counterparts have been identified as AGN with 93 being Seyfert 1 galaxies (61%). Eighteen of them (20%) are Narrow Line Seyfert 1 galaxies. 34 X-ray candidates (21%) are LINERs and only eight candidates (5%) are Seyfert 2. The ratio of the number of Seyfert 1 galaxies to Seyfert 2 galaxies is about 11/1. Optical surveys result in ratios of 1/1.4. The high fraction of detected Seyfert 1 galaxies is explained by the sensitivity of the ROSAT to soft X-rays which are heavily absorbed in type 2 AGN. Two X-ray candidates are HII-galaxies and 25 candidates (15%) show no signs of spectral activity. The AGN in our RASS selected sample exhibit slightly higher optical luminosities (M B = (−20.71 ± 1.75) mag) and similar X-ray luminosities (log(L X [erg s
Introduction
Canonical active galactic nuclei (AGN) are blue, UV-excess sources. They are known to be strong X-ray emitters (e.g. Fabbiano et al. 1992 ) in comparison to normal galaxies. However, not all AGN detected by their optical, infrared or radio properties have counterparts in X-ray surveys. The X-ray satellite ROSAT detected nearly 19 000 bright sources in the soft X-ray band (0.1-2.4 keV). These are listed in the ROSAT All Sky Survey Bright Source Catalogue (RASS-BSC) (Voges et al., 1993 (Voges et al., , 1999 . We are interested in the optical spectral properties of ROSAT-selected AGN. On the one hand we wanted to take optical spectra of as many ROSAT counterparts as possible. On the other hand we wanted to test whether our newly identified RASS selected AGN show spectral properties different to those AGN that have been detected earlier with other strategies. A cor-In parallel to our new optical identifications we investigated X-ray and ROSAT-related AGN papers to determine whether some of our targets had been identified since (Moran et al. 1996 , Simcoe et al. 1997 Bade et al., 1998 , Motch et al. 1998 , Appenzeller et al. 1998 , Fischer et al. 1998 , Bauer et al. 2000 , Brinkmann et al. 2000 , Vaughan et al. 2001 Xu et al., 2001 , Grupe et al. 2004 ). Furthermore we checked SDSS-related papers ( Adelman et al. 2006) as well as the Veron-Cetty catalogue of AGN (2006) . In our list of 166 new AGN candidates we found some information with respect to 41 objects. In a preprint (Bischoff et al. 1999) we presented some preliminary data of 17 of our new AGN candidates.
Observations

The ROSAT AGN sample
In paper 1 we described in detail our strategy to find new AGN in the ROSAT All Sky Survey. Further detailed information about the galaxy identification project can be found in Zimmermann et al. (2001) . The selection is based on the empirical finding that most active galaxies are strong X-ray emitters in comparison to non-active galaxies. In the RASS-BSC (Voges 1999) nearly 19 000 X-ray sources are listed, having count rates in excess of 0.05 cts/s: These objects were subsequently crosscorrelated with the Principal Catalog of Galaxies (Paturel at al. 1989 (Paturel at al. , 2003 . 904 X-ray sources were identified as having extragalactic counterparts.
Extended X-ray sources such as early-type galaxies or clusters of galaxies were rejected from our sample in the next step.
Finally, 547 correlations have been determined as reliable counterparts of compact extragalactic X-ray sources. These sources were cross-checked with the NASA Extragalactic Database (NED): 349 sources were known active galaxies. However, no spectral information existed for 198 AGN candidates. Our goal was to obtain spectra of as many of these objects as possible. Table 2 contains information on our observed sample of 166 Xray counterparts as well as some information on ten additional companions of theses counterparts. Given are the ROSAT name (1), the optical positions derived from the Digitized Sky Survey (DSS) (2 and 3), the object name (4), the X-ray count rate (5), derived X-ray luminosity (6), the apparent (7) and absolute (8) B-band magnitudes (for details see paper 1). Figure 1 shows the spatial distribution -in equatorial coordinates -of all AGN candidates for which we have acquired spectra. They are distributed homogeneously over the whole sky, except for the regions blocked by the Milky Way. The sky distribution of all 904 extragalactic X-ray counterparts has been shown by Zimmermann et al. (2001) (their Fig. 3 ).
Optical observations
We obtained optical spectra of our X-ray candidate galaxies during five observing campaigns. We used the 2.2 m telescope at Calar Alto Observatory in Spain, the 2.2 m telescope at La Silla/ESO in Chile, as well as the 2.7 m telescope at McDonald Observatory in Texas. We obtained spectra of 176 AGN candidates and companion galaxies. In a few cases we observed more than one object when there was more than one candidate in the ROSAT error box. We identified 166 AGN and non-AGN as optical counterparts of ROSAT RASS sources. Details of the observations, such as the observing periods, the telescopes and spectrographs we used, as well as the wavelength coverage of the spectra are listed in Table 1 .
The observing dates of the individual galaxies and exposure times are listed in Table 3 . Exposure times range from 10 to 45 minutes. The spectrograph slits had projected widths of 1.5 to 2 arc sec. We had typical seeing conditions of 1 to 1.5 arc sec. The slit was oriented in a north-south direction, in most cases, to minimize the impact of light losses caused by differential refraction.
Our spectra typically cover a wavelength range from 3800 / 4700 Å to 7300 / 8200 Å (see Table 1 ) with a spectral resolution of 8 to 10 Å. Additional spectra were taken after each object exposure for wavelength calibration. Various standard stars were observed for flux calibration. • ; RA increases to the right.).There is a homogenous spatial distribution of our X-ray selected galaxies, except for the regions blocked by the Milky Way. The symbols used in this and all following plots: Sy 1 type objects: filled red circles, intermediate types (Sy 1.5/1.8/1.9): green upward triangles, Sy 2: blue downward triangles, LINERS: purple diamonds, H II: green open squares, non-active: blue stars. 
Data reduction
The reduction of the spectra (bias subtraction, cosmic ray correction, flat-field correction, 2D-wavelength calibration, night sky subtraction, flux calibration) was done in a homogeneous way with the IRAF reduction packages 1 . We extracted spectra of the central 3 arc sec. The wavelength calibration was done using comparison spectra of He-Ar (runs #1, #2 ), Hg-Cd-He (#3, #4 ) and He-Ne (#5). The flux calibration was done by means of the standard stars HD 49798 (#1), NGC 7293 (#1, Turnshek et al. 1990) , BD 332642 (#4) and BD G191B2B (#4,5).
Redshifts, emission line intensities and line widths were derived from individual emission/absorption lines as well as determined by fitting line complexes (Hα narrow and broad, [N II], [S II]; Hβ narrow and broad). Only the narrow Balmer line components were used for the diagnostic diagram (see Fig. 7 ) to derive their activity type. Kollatschny et al.: New AGN detected in RASS galaxies. II -The complete dataset 
Results
The optical spectra of the X-ray counterparts (AGN candidates) of our first observing run are published in Paper 1. All spectra taken during the remaining 4 observing runs are presented in Fig.  11 . We discriminated between the main X-ray counterpart and the galaxy companion when we observed more than one galaxy in the ROSAT error box.
The results derived from our optical spectroscopy are given in Table 3 . We list the name of the object (1), the observing run (2), total exposure time used (3), observed redshift (4), flux ratios of [O iii]λ5007/Hβ (5) and [N ii]λ6583/Hα (6), Balmer decrement of the broad components (7), the width (FWHM) of the broad Hα component (8) and the derived nuclear activity class (9). The galaxies already presented in paper 1 are marked [P1]. Those galaxies that since have been classified as an AGN are marked [V] . The detailed literature can be found in the Veron-Cetty Catalogue of AGN (2006) .
Redshift distribution
The redshifts we derived from the object spectra are given in Table 3 . The typical error is less than 160 km s −1 . There is no redshift information for the BL Lac candidates. Figure 2 shows the redshift distribution of our newly identified RASS AGN (dark columns). Most objects have redshifts below z = 0.1. Two objects not shown in Fig. 2 have redshifts of z = 0.55 and z = 1.90. Our median redshift is z = 0.0327. The redshift distribution of the already known RASS AGN (Zimmermann et al. 2001 ) with a median redshift of z = 0.0330 is shown for comparison (grey columns). The median redshift of all RASS AGN also amounts to z = 0.0330.
These numbers can be compared with the SDSS redshift distribution of AGN found by Anderson et al. (2007) . Limiting their X-ray count rate to sources in excess of 0.05 cts/s, they find a peak at z ≈ 0.15. This shows that our ROSAT selected AGN are nearby objects compared to the Anderson sample. 
Optical and X-ray luminosity distribution
The B-Band flux, the ROSAT soft (0.1 -2.4 keV) X-ray flux as well as the luminosities of our sample galaxies are given in Table 2 . A Hubble constant of H 0 = 75 km s −1 Mpc −1 was used throughout this paper. For all objects with redshift information (all objects except those classified as BL Lac, see Table 3 , cols 4 and 9) we calculated distances and luminosities. Four objects have absolute magnitudes ≤ −23 mag classifying them as QSO.
The optical luminosity distribution of our sources is shown in Figs. 3 and 4. Optical magnitudes of our galaxies are taken from the PGC. We calculated in a homogeneous way the absolute M B magnitudes of our sample galaxies with the formula given by Veron-Cetty (2006) to compare our magnitudes with the AGN magnitudes in their Quasar and AGN catalogue. Figure 3 shows the B-band magnitudes M B of our newly identified RASS AGN (black dots) as a function of redshift, the M B distribution of the already known RASS AGN (red dots) as well as the Seyfert magnitude distribution in the Veron-Cetty Catalogue. The grey points represent all Seyfert/LINER galaxies given in the VeronCetty Catalog (2006) . The absolute magnitudes from the VeronCetty Catalogue have been transformed to a Hubble constant of H 0 = 75 km s −1 Mpc −1 . The RASS selected AGN are located in optically bright galaxies compared to the AGN in the catalogue of Veron-Cetty (2006) (see Fig. 3 ). The mean absolute magnitude of our newly identified RASS AGN is M B = (−20.71 ± 1.75) mag. This value is identical to the magnitude of the already known RASS AGN (Zimmermann et al. 2001 )(see Fig. 4 ) and only slightly above the mean value M B = −20.46 mag of Ho et al. (1997) . Ho et al. (1997) derived their absolute magnitude from a sample of all nearby AGN. The optical brightness of our newly identified ROSAT AGN cannot be responsible for them remaining undetected so far.
To compute the soft X-ray (0.1 -2.4 keV) energy fluxes from the ROSAT count rates we assumed a power-law spectrum
where f E dE is the energy flux between E and E + dE. The spectral index was fixed to Γ = 2.3, a typical value for galaxies ob- served with ROSAT (Hasinger 1991 ). We only consider the Galactic H i-column density (Dickey 1990) along the line of sight as absorbing column density, so the given fluxes have to be understood as lower limits for the intrinsic fluxes emitted by the active nuclei from within its host galaxy.
In Fig. 5 we plot the X-ray luminosity of our newly identified RASS galaxies as a function of redshift z. Most objects lie one to two orders above the selection-limit of 0.05 cts/s indicated by the dotted line. The points below the selection limit are located at positions with a lower HI column density than the mean and therefore have lower flux levels than expected for objects with an average column density.
The X-ray luminosity distribution L X of our newly identified RASS AGN (dark columns) is shown in Fig. 6 together with the luminosity distribution L X of the already known RASS AGN (Zimmermann et al. 2001 ) (grey columns). The distribution of both samples is best described by a Gaussian with FWHM = 1.66 dex around log(L X [erg s
−1 ]) = 42.9. Zimmermann et al. (2001) obtained X-ray luminosities of log(L X ) ≈ 43.5 ± 1.5 for their sample of active galaxies and log(L X ) ≈ 42.5 ± 1.5 for the candidate galaxies (their Fig. 9a ). They rated those X-ray sources as candidate galaxies that were likely to possess hitherto unreported active galactic nuclei. The X-ray luminosity distribution of X-ray AGN selected from the SDSS (Anderson et al. 2003 (Anderson et al. , 2007 and having redshifts z ≤ 0.15 is shown for comparison. Their mean X-ray luminosity log(L X ) ≈ 43.5 ± 1.1 is slightly above our value. However, they identified mostly quasars and Seyfert 1 galaxies in their sample.
AGN type distribution
To classify the activity type of our galaxies we measured the Hα, Hβ, [O iii]λ5007, and [N ii]λ6583 emission line intensities whenever it was possible. The broad Balmer lines were fitted with one or multiple line components. is 200 km s −1 . Column 7 gives the Balmer decrement Hα/Hβ derived from the broad-line components only.
We classified our galaxies in the following way: Seyfert 1 type galaxies have single broad Balmer line components only in their spectra . Intermediate Seyfert types 1.5, 1.8 and 1.9 show broad as well as narrow Balmer line components; the intensity ratio of the broad Balmer line component decreases with respect to the narrow Balmer line component. We recalibrated all our galaxies in a homogeneous way -including those of Paper 1. In a few cases we made small changes in the classification of the intermediate type Seyferts. Narrow Line Seyfert 1 galaxies have single component Balmer lines with line widths of about less than 2500 km s −1 (Osterbrock 1985) , only slightly broader than the forbidden narrow emission lines. Furthermore, these objects have relatively weak [O iii]λ5007 emission and strong FeII emission. Seyfert 2 galaxies, LINERs and HII galaxies show narrow emission lines only. On basis of their narrow line ratios [O iii]λ5007/Hβ and [N ii]λ6583/Hα we discriminate between Seyfert 2, LINER, and HII spectra (see Fig. 7 ). In Fig. 7 we show the dividing line for the different types (Kewley et al. 2001 BL Lac objects are characterized by their blue featureless continuum. Galaxies showing absorption line spectra only are classified as non-active galaxies. Figure 8 shows the distribution of our newly identified RASS AGN and non-AGN types (dark columns) as well as the distribution of the already known RASS AGN (Zimmermann et al. 2001 ) (grey columns).
Only 27 galaxies (16.3%) of our 166 ROSAT selected galaxies show no nuclear activity: 2 HII-galaxies (1.2%) and 25 absorption line galaxies (15.1%). Some of the X-ray counterparts we classified as absorption line galaxies have very high X-ray luminosities (see Fig. 5 ). Seven of them show log(L X ) ≥ 43.45. It is not clear whether we took spectra of the wrong counterpart or whether these objects are highly obscured AGN. ROSAT could also have detected X-ray emission from an unknown galaxy group or cluster of which our candidate galaxy may be a member.
Most of our galaxies ( NLS1 galaxies. Among all Seyfert galaxies only 8 galaxies (4.8%) are of Seyfert type 2. Furthermore, we found 34 LINERs (20.5%) and 4 BL Lac objects (2.4%).
The AGN type distribution in our newly identified RASS AGN sample is similar to the distribution in the sample of Zimmermann et al. (2001) (see Fig. 8 ). However, the relative number of the pure Seyfert 1 types is greater in the sample of Zimmermann. On the other hand the relative number of intermediate Seyferts and LINERs is greater in our new RASS sample. This may be caused by the high quality of our spectra which allowed a more detailed classification.
Companion galaxies and galaxy pairs
The source of the X-ray emission could not always be identified with one optical galaxy only. In some cases we took more than one spectrum of objects within the X-ray error box.
We assigned that galaxy to the X-ray source that showed the highest activity degree in the optical spectrum. Data for the galaxies we identified as companion galaxies of the X-ray galaxies are given at the end of Table 2 and 3. MCG -01-22-27 is the companion of NGC 2617.
The X-ray quasar 1RXS J085001.4 + 701804 is an interesting object. This quasar shines through the outer disk of the spiral galaxy NGC 2650. We see absorption lines from the foreground galaxy in the quasar spectrum as a result of this projected superposition.
The rest of the new companion galaxies in our list are galaxy pairs.
Line width distribution
We derived Hα, Hβ, and [O iii]λ5007 line widths (FWHM) of all emission line galaxies of our new sample from single or multi-component fits. The spectral lines were adapted by singlecomponent fits for starburst HII galaxies, LINERs, Seyfert 2 galaxies, Narrow-Line Seyfert 1 galaxies (NLS1), and pure Seyfert 1 galaxies. If the Balmer lines were fitted by more than one broad component and if the broadest component had a relative line intensity of at least 30 percent we present the line widths (FWHM) of the broadest component in Table 3 (column 8) and 
Optical to blue color distribution
Finally, we inspected the optical colors of our galaxy spectra to check whether the hitherto unknown ROSAT selected AGN have specific continuum properties. We derived B and V-band colors of our newly identified RASS-AGN with the IRAF task 'sbands'. Not all of our spectra cover the full wavelength range of the Bband filter. Therefore, we derived our B and V-band colors with a bandpass width of 200 Å only for the sake of homogeneity. We compared these 'narrow-band' colors with 'full bandwidth' colors whenever we had the full wavelength range at our disposal. Furthermore, we compared our 'narrow-band' colors with data from the literature. They agree amongst each other within 0.1 mag.
We then compared the colors of our newly identified RASS AGN with an independent sample of all 764 AGN spectra derived from the Second Data Release of SDSS (Abazajian et al. 2004) . These SDSS-AGN were selected by their classification as QSO in the SDSS database and limited to z ≤ 0.15 to fit the redshift range of our sample. We determined the colors of these SDSS-AGN in the same way as explained above. The results are shown in Fig. 10 .
The color distribution of the SDSS sample (black solid line) shows a Gaussian-like shape with a mean value of (B − V ≈ 0.05 mag). The distribution of our newly identified RASS AGN contains far more red galaxies.
The shift of the (B-V) distribution to the red by about 0.15 mag might be caused by the fact that the newly identified RASS AGN are systematically redder and/or that the relative number of 
Discussion and conclusion
About 550 compact X-ray sources have been identified as AGN or AGN candidates by cross-correlating the ROSAT Bright Source Catalog with the Principal Catalog of Galaxies. 350 of these sources have been identified before as AGN on basis of their optical spectra. Cross-correlating the ROSAT Bright Source Catalog with the Principal Catalog of Galaxies yielded a sample of 198 galaxies with as yet unknown X-ray emission.
We took spectra of as many X-ray counterparts as possible in five optical spectroscopic campaigns. At the end we obtained spectra of 166 X-ray counterparts. Since the start of our identification campaign, 41 of these galaxies have likewise been identified as AGN by other observers (see introduction). Our AGN classification of the different types agrees with the classification of other authors -except for minor discrepancies in the subdivision. For homogeneity we used our spectra and classification schema for this investigation.
Most of our galaxies are nearby objects. We determined redshifts up to 0.15 with a median of z = 0.033. Only two AGN of our new sample are more distant objects (up to z = 1.9).
The RASS selected AGN show a mean absolute magnitude of M B = (−20.71 ± 1.75) mag in the optical. They are hosted by brighter galaxies compared to the AGN in the catalogue of Veron-Cetty (2006) (see Fig. 3 ). Ho et al. (1997) derived a mean magnitude of M B = −20.46 mag from a sample of all nearby AGN. Therefore it is not due to their optical faintness that our ROSAT selected AGN have not been detected before.
Our X-ray luminosity distribution of the RASS selected AGN peaks at log(L X [erg s
−1 ]) = 42.9 ± 1.7 ( Fig. 6 ). This value should be compared with the peak in the luminosity log(L X ) ≈ 43.5 ± 1.1 of X-ray AGN selected from the SDSS (Anderson et al. 2003 (Anderson et al. , 2007 with redshifts below z ≤ 0.15. They identified mostly quasars and Seyfert 1 galaxies in their sample which might have caused the peak at slightly higher luminosities in the luminosity distribution.
We determined the activity type of our emission line galaxies on the basis of their Balmer line widths as well as narrow emission line ratios. 139 galaxies of our 166 ROSAT selected objects have been classified as AGN. This indicates that the Xray selection criterion is very successful in finding new AGN. In the remaining 27 galaxies, faint AGN might still be buried that could not be separated in our spectra from the galaxy emission.
We compare the relative numbers of our Seyfert, LINER, H II and absorption line galaxies with the numbers derived from the Palomar Survey of all nearby galaxies (Ho et al. 1997) . While the fraction of galaxies showing no sign of nuclear activity is the same in both samples (XAGN: 15.1% vs Ho: 13.6%) we find far more Seyfert type nuclei (XAGN: 60.8% vs Ho: 10.7%) in our ROSAT selected AGN. Contrary to this, H II galaxies are found in nearly half of all Palomar galaxies (Ho: 42.4% vs XAGN: 1.2%). The relative number of LINERs is higher in the Palomar Survey (XAGN: 20.5% vs Ho: 32.7%). This might be caused by the fact that it is more difficult to detect weak LINER properties in distant galaxies because of the lower S/N ratio.
The fraction of our new ROSAT-selected Seyfert 1 galaxies (pure Sy1, intermediate Sy1, and NLS1) is very high compared to type 2 Seyferts (see Fig. 8 ). The Seyfert 1/2 ratio is 11/1. This ratio is strongly affected by selection effects as ROSAT was most sensitive in the soft X-ray band which is heavily absorbed in type 2 AGN. Optical surveys do not suffer from this bias. Therefore, an Sy1/Sy2 ratio of 1:1.4 or an Sy 1 fraction of 42% as reported by Ho et al. (1997) may better reflect the true ratio.
We classified 18 galaxies as Narrow Line Seyfert 1 which is 20% of all broad-line AGN (Sy1 to Sy1.9). Other studies of RASS selected sources also detected many Narrow Line Seyfert 1 galaxies (e.g. Boller et al. 1996 , Grupe et al. 1999 . From NLS1 catalogs compiled from the SDSS AGN Catalog, Williams et al. (2002) found that roughly 15% of all broad line AGN are of NLS1-type, a number already suggested by Osterbrock (1987) and later confirmed by Zhou et al. (2007) , who determined an average fraction of 14% (up to ≈20% at M g ≈ −22 mag) for their sample of > 2000 NLS1-galaxies from SDSS-DR3.
The linewidth distribution of our ROSAT sample matches that of the SDSS AGN (Hao et al. 2005) .
We also determined optical broad-band colors from the galaxy spectra. We found that our hitherto undetected ROSAT AGN have redder colors in comparison to an independent sample of AGN spectra derived from the Second Data Release of SDSS (Abazajian et al. 2004 ) (see Fig. 10 ).
The redder color of our newly identified RASS AGN might explain why they have not been detected in earlier AGN searches which concentrated on blue or UV-excess galaxies or on optical identifications based on low resolution objective prism spectra. All these surveys were not complete and were biased towards single broad band or spectral properties. That our galaxies predominantly are fainter in the blue might be caused by internal absorption of the central nonthermal radiation within the host galaxy. Another explanation could be that the redder distribution of our newly identified RASS AGN might be caused by the fact that the relative number of intermediate Seyfert galaxies and Liners in our sample is higher compared to other optically selected AGN samples. Intermediate Seyfert galaxies and Liners have redder colors than pure Sy 1 types.
In a future paper we will supplement our optical and X-ray data with data at radio and far-infrared wavelengths to further constrain our classification and to gain a deeper insight into their X-ray production mechanisms. MCG +07-37-018 (comp) Fig. 11 . Spectra of all objects of our sample
